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(54) Information carrier 

(57) An information carrier, and a 
method of recording thereon, wherein 
information containing signals are 
recorded in discrete tracks along with 
a unique address signal for each track. 
An identification code signal is also 
recorded at preselected locations 
between adjacent tracks. 
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SPECIFICATION 
Information carrier 

The invention relates generally to an 
information-containing carrier in which the 
5 "formation is recorded in a plural* . of tracks 
each of which includes a unique information or 
address code identifying each specific track of 
recorded information. 

Information carriers of this type known to the 
1 0 prior art have the information recorded by means 
of magnetic, optical, thermal or electrical 
chSristics of the carrier. The present mvent,on 
is applicable to all carriers having such 
characteristics and is not restricted to the 
1 5 particular configuration of the carrier; that is. the 
carrier may be in the form of a disc, a card or plate, 
a drum, cylinder, tape or other geometry. 

In known information carriers access to a 
particular track containing information desired is 
20 accomplished in several ways. One of these 
causes the reading apparatus to automatically 
move in discrete steps from one ' nformat ' on - 
containing track to the next adjacent track and to 
detect the unique identifying address for each 
25 particular track. Only when the desired track is 
reached will the reading apparatus stop and 
convey the information contained thereon. 

In a different system the reading apparatus is 
caused to move rapidly in jumps of a 
30 predetermined number of tracks and after each 
jump to read the address and compare it to the 
desired track. When the difference between the 
desired track address and the actual track address 
being read is different than the Predetermined 
35 number, then the apparatus moves from track to 
track sequentially until the desired track is 

r63cli6cl • 

In yet a different system voltage comparison or 
other physical measurement means is utilized for 
40 determining the position of the desired 

information as compared to the position o r the 
apparatus reading the information from the earner. 

In still a further system the reading apparatus is 
caused to quickly move from a first position to a 
45 second position through a distance equal to a 
number of tracks. The number of tracks through 
which the movement occurs is determined by 
Tk ng the difference between the address position 
of the reading device and the address of the track 
50 desired. As movement occurs, the tracks passed 
are counted until the desired number of tracks 
have passed, at which point in time the reading 
device is caused to stop and then enter a fine 
search phase similar to that first above described 
Drior to locking onto the desired track. 
55 P rlo r r h t e ° fastest a access time to a desired track which 

is available by any of the known systems is on the 
order of a few seconds. The best prior art known 
to applicant is shown in United States Letters 
Rn Patents 3,93 1,457 and 4, 106,058. 

According to the present invention there is 
provided a substrate containing a recording 
medium. A plurality of discrete signal information- 
contallg tracks is recorded upon said med.um 



65 with each of the tracks containing a unique 
address code recorded at a preselected position 
therein. An indexing code signal is recorded 
between adjacent tracks. 

In accordance with a method of recording in 
70 consonance with the present invention, a signal is 
generated which is representative of information 
and address code. That signal is then recorded 
upon a medium capable of receiving the same so 
as to define a plurality of discrete tracks on the 
75 medium. An index code only is recorded between 
adjacent tracks. * 
The invention will now be described by way of 
example with reference to the accompanying 
drawings in which: — 
on Figure 1 is a schematic, diagrammatic, 

perspective view of one form of information carrier 
which may be used in accordance with the present 
invention; 

Figures 2 and 3 are schematic representations 
85 of identification code information as recorded 
upon the carrier illustrated in Figure 1 ; 

Figure 4 is a schematic diagram of apparatus 
which may be used to record upon the information 
carrier; and . 
90 Figure 5 is a schematic representation of one 
form of apparatus which may be utilized to read 
information recorded upon the information carrier 
in accordance with the present invention. 
The present invention provides the user of 
95 recorded information faster data access time, on a 
random basis, to any particular desired 
information-containing track than any system 
currently known. To accomplish this random and 
quick access to a particular track, a unique, 
1 00 identifying code is recorded with each track of 
signal information, and in addition thereto an 
indexing code is recorded between adjacent 
tracks. The index code provides position 
information to determine at any time where, upon 
1 05 the information carrier, the reading apparatus 
(read head) is positioned, even though it is not 
reading a particular track of information. With 
such information availability the read head can be 
caused to continuously move to a desired position 
110 without counting, moving arbitrarily 

predetermined distances, or the like. Through 
constant comparison of the position of the read 
head relative to the information-containing tracks 
on the carrier, the relative position between the 
1 1 5 read head and the carrier is constantly known and 
the disparity between its known position and 
desired position is constantly known. Therefore, 
when the desired information containing track is 
positioned at the read head, movement is stopped 
1 20 and the information contained on the desired track 
can be acquired. 

One form of information carrier which may be 
utilized in accordance with the present invention is 
illustrated in Figure 1 to which reference is hereby 
1 25 made. As is therein shown, a disc 5 constructed 
of for example, polyester has recorded thereon a 
plurality of discrete tracks 6 of information for 
example, video signals. Each of the tracks 6 has a 
width of a few micrometers and adjacent tracks 
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are spaced apart a few micrometers, for example, 
three to seven and may be situated across the 
surface of the disc, for example, over the area as 
indicated by the arrow 7. Each of the video tracks 
6 contains a complete television image signal 
along with sectors 8 and 9 in which are recorded 
specific control signals along with the desired 
address code as will be more fully described 
below. 

The disc as illustrated in Figure 1 is adapted for 
rotation about its central axis 10. Preferably, the 
video signals contained upon each video track 6 
are optically recorded upon the transparent disc 5 
and may be detected therefrom by transmission or 
reflection of light properly focused as is well 
knowh in the art. 

As has been stated above, the present 
invention is applicable to any type of medium such 
as magnetic, optical, thermal or electric and to any 
particular physical configuration of the carrier such 
as plate, cylinder, drum, tape or disc. However, for 
purposes of clarity of illustration and ease of 
description, applicant will confine the description 
of the invention to the utilization of a transparent 
disc having information optically recorded 
thereon. 

Referring now more particularly to Figure 2, 
there is illustrated in schematic form a preferred 
form which the identification code signals would 
take in accordance with the principles of the 
present invention. As is therein shown, the video 
signal information-containing tracks are illustrated 
at 1 5 through 23. As is well known in the art, each 
of these tracks would typically be a few 
micrometers in width and would also be separated 
by a few micrometers. It will therefore be readily 
understood that the scale shown in Figure 2 is not 
representative but is chosen merely for purposes 
of clarity of illustration. 

Disposed typically within the sectors 8 — 9 as 
shown in Figure 1 would be the identification code 
signal information shown in Figure 2, generally at 
30. Although this information can take any 
particular format desired, the format illustrated is 
that of binary designations with the long dark 
portions representing a binary 1 and the short dark 
portion a binary 0. In accordance with prior art, the 
binary identification code signal would appear in 
line with each of the tracks 1 5 through 23 as they 
appear on the disc 5 and would have the identical 
spacing therebetween as occurs between adjacent 
tracks of video signal information such, for 
example, as between the tracks 1 5 and 1 6. 

As can be seen in Figure 2, the identification 
code signal information is recorded upon the disc 
5 but not only in-line with each of the tracks of 
video signal information but also between 
adjacent tracks. As will be seen, for example, the 
binary signal appearing for track 1 5 may be read 
as 1 1 1 1 00 (the binary equivalent of 1 5). On the 
other hand, the binary signal appearing for the 
track 16 is 000010 (the binary equivalent of 1 6). 
In the space between the video signal tracks 15 
and 1 6 the binary identification code uniquely 
associated with track 1 5 is reproduced. Similarly 



70 



75 



80 



85 



90 



95 



100 



105 



110 



115 



120 



125 



130 



the binary identification code associated with the 
track 1 6 is produced in the space between the 
adjacent tracks 1 6 and 1 7. 

Those skilled in the art will notice that the 
identification code changes at each of the tracks 
1 5 through 23 but remains the same between 
adjacent tracks. If one were to read the 
identification code signal by scanning the same 
from the top toward the bottom, as viewed in 
Figure 2, the identification code appearing 
between adjacent tracks would be that code 
identifying the uppermost of the two adjacent 
tracks. For example, the binary code between 
tracks 1 5 and 1 6 is the identification code 
indexing code for track 1 5. On the other hand, the 
identification code between tracks 1 9 and 20 is 
the identification or indexing code for track 1 9. 

It will also be noticed by those skilled in the art 
that if one reads the index code, as illustrated in 
Figure 2, from the bottom to the top, then the 
index code between adjacent tracks would be the 
same as the address code for the next track to be 
read. For example, when reading from the bottom 
to the top as shown in Figure 2, the index code 
between tracks 20 and 1 9 would be the index 
code for track 1 9, while the index code between 
tracks 1 6 and 1*5 would be the index code for 
track 1 5. Therefore, for precise location of the 
track containing desired signal information, the 
relative direction of reading of the identification 
code must first be known. 

It will also be recognized by those skilled in the 
art that although only six binary digits have been 
shown in the identification code signal as 
schematically illustrated in Figured, such is done 
by way of example only, and any particular 
number desired or required for the particular 
application may be utilized. Such capability is 
represented by the dashed lines 32 following the 
binary coded signals 30 and just prior to the 
continuation of the signal tracks 1 5 through 23. 

Under certain circumstances it may be 
desirable for the identification code signal to take 
a different format from that shown in Figure 2. 
One such alternative format is illustrated in Figure 
3, to which reference is hereby made. As is shown - 
in Figure 3 there are video tracks 2, 3 and 4 
followed by the binary code signal 60 (the binary 
equivalent of 2, 3, and 4, respectively) shown in 
this instance as containing three binary digits. As 
will be noted by reference to the dashed lines A, B, 
and C, the indexing information positioned 
between the tracks changes approximately at the 
mid-point between adjacent tracks. Thus, as one 
reads the address code for a particular track and 
then continues movement towards the next 
adjacent track, mid-way between the tracks the 
index code changes from the address code of the 
previously read track to the address code of the 
track to be approached, irrespective of the 
direction in which the reading is taking place. By 
utilization of such an approach it is believed that 
the recording of the indexing code between tracks 
will be made somewhat easier since less care will 
have to be exercised when recording the indexing * 
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the disc 94 to receive the signals from the 
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changes state within the space between the 

1 1 o ^ Itwill also be recognized by those skilled in the 
art that the apparatus for reading the thus 
^SSTndZna code is well known o those 
skilled in the art and merely consists of 
^r^nriate aooaratusfor illuminating the .mages 
, 1 5 onSoTmScarrier 5 and detecting the 
deferences therein by an appropriate reading 
aooaratus. Schematically, such a structure is 
gene a W shown in Figure 5 to which reference s 
hereby made. As is therein shown the disc 1 20 is 
, 20 Phoned so -»»^£%tt22$2 

o= iin iT? A control device 128 is coupled, as 
1 25 muslrated by the dashed lines 1 30, 1 32 either id 
he ead head -the disc gating mechanism so 
that the position between the read head 1 22 and 
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the disc 1 20 may be relatively varied as shown by 
the arrow 1 34. The identification code detector 
1 36 is coupled by the cable i 38 to the read head 
1 22 and receives and detects the information 
5 relative to the address and indexing codes. The 
address and indexing codes are then transmitted 
by the cable 1 40 to the logic circuit 1 42. As is 
well known; the logic circuit will receive the 
information as well as additional information that 
1 0 ma Y be programmed and placed therein such, for 
example, as input signals, searching information 
and the like which may be applied, for example, 
over the cable 1 44. After appropriate operations 
upon the input information the logic circuit 142 
1 5 provides control signals which are coupled by the 
cable 1 44 to the control device 1 28 to position it 
at the desired location to retrieve the information 
which is desired from the appropriate track pre- 
recorded upon the disc 1 20. For example, in a 
20 typical operation, the operator will know that the 
information which he wishes to acquire is located, 
for example, upon a particular track situated at a 
predetermined location upon the disc 120. The 
address for that particular track will be inserted as 
25 an input signal by way of the cable 1 44 into the 
logic circuit 1 42. The disc 1 20 will be spinning 
and the read head will detect the position of the 
information being illuminated by the light 126; 
that is, the particular address for the position of 
30 the read head on the disc will be detected and 
applied to the logic circuit 1 42 where it is 
compared with the address of the desired track. 
The logic circuit will then determine which 
direction the read head must be moved relative to 
35 the tracks on the disc 1 20 and will commence the 
movement thereof through the control device 
1 28. The movement will occur quickly and 
smoothly with the read head constantly detecting 
the indexing information stored upon the disc. 
40 When the indexing information corresponds to the 
desired address signal, movement of the read 
head relative to the disc will cease and the read 
head will "lock on" to the particular track which 
has then been acquired through this appropriate 
45 positioning. In the event there is a slight 

discrepancy, that is, there may have been an 
under-shoot or over-shoot by the control device, 
the read head will be fine positioned relative the 
surface of the disc to acquire the precise track as 
50 previously addressed. 

It is believed that the present invention 
provides information carriers which will permit 
faster access to the stored data than any prior art 
carriers. The information carriers of the present 
55 invention will also permit random access to the 
stored data as well as smoother operation of 
reading apparatus. For example, reading apparatus 
will not be required to move in jumps or other 
sporadic motions. 



60 CLAIMS 

1 . Information-containing apparatus 
comprising: 

(A) a substrate; 

(B) a recording media deposited on said 
65 substrate; 

(C) a plurality of discrete signal information- 
containing tracks recorded in said media; 

(D) an address code recorded at a pre-selected 
position within each track; and 

70 (E) index code information recorded between 
adjacent tracks. 

2. Information-containing apparatus as defined 
in Claim 1 wherein said substrate is a disc, said 
address codes are recorded radially-aligned, and 

75 said index code is recorded between said address 
codes. 

3. Information-containing apparatus as defined 
in Claim 1 wherein said information, and said 
address code and said indexing code are optically 

80 recorded. 

4. Information-containing apparatus as defined 
in Claim 1 wherein said index code information 
completely fills a preselected area between 
adjacent tracks. 

85 5. Information-containing apparatus as defined 
in Claim 1 wherein said index code between two 
adjacent tracks is identical to said address code in 
one of said tracks when said signal information is 
read from said apparatus in a first direction. 

90 6. Information-containing apparatus as defined 
in Claim 1 wherein said index code between two 
adjacent tracks changes where the address code 
for each of said two adjacent tracks differs. 

7. Information-containing apparatus as defined 
95 in Claim 1 wherein said address code and said 

index code are aligned on said apparatus. 

8. Information-containing apparatus as defined 
in Claim 7 wherein said substrate is a disc and 
said alignment is radial. 

1 00 9. The method of recording indexing 

information on a recording media comprising: 

(A) generating a signal to be recorded which is 
representative of information and an address 
code; 

1 05 (B) recording said signal to be recorded on said 

media to define a plurality of discrete tracks 

thereon; and 

(C) recording said address code only between 

adjacent tracks. 
110 10. The method of Claim 9 wherein said 

recording between tracks is done in a plurality of 

steps. 

1 1. Information-containing apparatus 
substantially as hereinbefore described with 

1 1 5 reference to and as shown in the accompanying 
drawings. 

12. A method of recording indexing information 
on a recording media, substantially as 
hereinbefore described. 



Printed for Her Majesty's Stationery Office by the Courier Press. Leamington Spa. 1981. Published by the Patent Office. 
25 Southampton Buildings, London, WC2A 1 AY. from which copies may be obtained. 




I 



This Page Blank (uspto) 



